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System for transdermal administering of rotigotine base 

The present invention relates to a matrix suitable for transdermal administering of 
rotigotine [(-)-5,6,7,8-tetrahydro-6-[propyl [2-(2-thienyl)ethyl] amino] -1-naphtol] that is 
free of solvents and dispergents and that comprises at least one matrix polymer and 
rotigotine base in a concentration above the solubility limit of the matrix polymer for 
rotigotine, wherein the portion of the rotigotine not dissolved in the matrix polymer is 
dispersed in the matrix polymer as amorphous particles with a maximum mean diameter 
of 30 |im. 

Furthermore, the invention relates to a planiform system for transdermal administering 
of rotigotine, that contains the above-described preferably silicon-based matrix 
supersaturated with rotigotine and a backing impermeable for the active substance. 

Various silicon-based transdermal systems for administering rotigotine are known from 
the state of the art. 

WO 94-07468 discloses a transdermal system that contains an active substance salt in 
a two-phase matrix. The two-phase matrix consists of a hydrophobic matrix polymer 
with a silicate dispersed therein to absorb the hydrophilic pharmaceutical substance 
salt, wherein hydrophobic solvents are additionally used. The matrix is produced by 
drying the dispersion at 70 9 C. The rotigotine content in the matrix is 2-5 weight percent. 

This system has several disadvantages, however: 

• The production is in several stages and expensive. The active substance must be 
dissolved, then mixed with the silicate, then mixed with an emulsifier, in order to 
finally emulsify e.g. in a silicon contact adhesive, the solution with the matrix polymer 
dissolved in an organic solvent - typically heptane, ethyl acetate or toluol. 
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• The resulting emulsion is difficult to handle. 

• The active substance charge is limited by the solubility of the rotigotine in the 
respective solvent system. In addition, when removing the solvent during production 
a concentration takes place, during which an undesirable crystal formation may 
occur. The maximum quantity of active substance that can be worked into the matrix 
is limited by this as well. On the other hand, a low active substance charge limits the 
release capacity of the matrix per unit of time and/or its useful life. 

• The silicate or silicon dioxide remaining in the plaster represents a diffusion barrier 
for the active substance, which can negatively affect the release of the active 
substance. 

• The anorganic silicate influences the water absorption of the plaster. Pore formation 
by the dissolving away of water soluble matrix components at the boundary surface 
adjacent to the skin can lead to a poorly controllable release of the active substance. 

WO 99/49852 describes a Transdermal Therapeutic System (TTS) containing a contact 
adhesive system based on acrylate or silicon, in which rotigotine is present in free-base 
form. The disclosed TTS allows therapeutically relevant flow rates of rotigotine through 
human skin. 

Rotigotine is only feebly soluble in hydrophobic polymers such as silicon, for example. 
For these reasons, in WO 99/49852 the adding of additives to improve the solution 
characteristics of the rotigotine is recommended. This is a matter of in particular 
hydrophilic polymers such as polyvinyl pyrrolidone (PVP)* copolymers of vinyl 
pyrrolidone and vinyl acetate, polyethylene glycol polypropylene glycol, copolymers of 
ethylene and vinyl acetate as well as glycerin and its ester. 
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WO 02/089778 and WO 02/089777 also describe a solvent-based transdermal system 
for administering rotigotine. According to WO 02/089778 and WO 02/089777, surface- 
active substances or amphiphilic substances are also added as crystallization inhibitor. 

It was thus the technical problem of the present invention to provide a matrix that is 
simply structured and contains as few accessory substances as possible, but still allows 
the administering of rotigotine through the skin in therapeutically relevant flow rates, is 
stable for storage and allows rotigotine base to be worked in a wide range of 
concentration levels. 

Illustrations: 

Fig. 1 shows a microscope photo of amorphous rotigotine particles in a silicon matrix 
that was produced according to example of execution 2b (comparison example) in the 
solvent method without dispergents. 

Fig. 2 shows microscopic photos of amorphous rotigotine particles in a silicon matrix 
according to the invention that was produced according to example of execution 1 by 
"tempering" without dispergents. 

Fig. 3 shows the comparison of in vitro rotigotine flow rates that are achieved after 
applying on mouse skin a system according to the invention (Charge 20204071), a 
comparison charge (Charge 20204074) produced according to example of execution 2b 
in the solvent method without dispergents and a system described in WO 99/49852 
(Charge 20107012). 

Fig. 4 shows the comparison of in vitro rotigotine flow rates that are achieved after 
applying on human skin a system according to the invention (Charge 20204071) and a 
system described in WO 99/49852 (Charge WE1 1682). 

Fig. 5 shows as an example the structure of a monolithic TTS with an active substance- 
containing matrix (1), a backing (2) impermeable to the active substance and a 
protective layer (3) removable before utilization. 
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Fig. 6 shows a comparison of the in vitro penetration rates through mouse skin from the 
transdermal systems (Charge 20204071 , tempered) according to the invention and from 
the comparative examples 2a (Charge 20107012) and 3 (Charge 20204071, non- 
tempered) after 1 2 months of storage. 

Description of the invention 

Rotigotine base is present as a solid in the form of crystals that are nearly insoluble in 
the solvents suitable for dissolving matrix polymers, e.g. hexane, ethyl acetate and 
toluol. 

To produce a rotigotine-containing matrix, according to the state of the art the rotigotine 
crystals are therefore first dissolved in solvents, e.g. ethanol and then added to the 
polymer phase, e.g. in hexane. To produce a fine dispersion of the active substance- 
containing phase in the polymer phase, dispergents are used such as the hydrophilic 
polymers mentioned in WO 99/49852. If the dispergents are not added in this method 
as recommended, large islands of active substance may form (Fig. 1). These then 
conceal the risk of skin irritation, recrystallization of the active substance, reduced 
adhesion of the adhesive matrix and fluctuation of the active substance charge. 

It was then surprisingly ascertained that the use of an additional solvent or dispergent 
and/or crystallization inhibitor can still be dispensed with, if one dispenses with the 
preliminary dissolving of the rotigotine in solvent, e.g. in ethanol, before introduction into 
a matrix, e.g. a silicon matrix. 

In a form of execution of the invention, the rotigotine base is, for example stirred in 
crystalline form into a solution of a silicon polymer, e.g. an amino-resistant silicon 
contact adhesive, in heptane, toluol or ethyl acetate, the mixture is coated onto a foil, 
e.g. a siliconized polyester foil, and the solvent is removed by drying at 50 e C. Then the 
matrix is heated ("tempered") to a temperature above the melting point of rotigotine, i.e., 
above approx. 74 e C until the rotigotine crystals have melted. Finally, the matrix is 
cooled to room temperature. The rotigotine is then present in the form of amorphous 
particles or drops finely distributed in the silicon-based matrix. 
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Upon observation through the microscope, it turned out that the amorphous rotigotine 
particles are surprisingly finely distributed in the silicon matrix, with a maximum size of 
roughly 30-40 jxm, but mostly smaller than 20 iim (Fig. 2). Even after six months storage 
at room temperature, the amorphous rotigotine particles in the silicon matrix showed no 
tendency to recrystallize. 

Furthermore, it was shown in in vitro permeation experiments on mouse skin and 
human skin that when applied on the skin, transdermal systems that contain the silicon 
matrix-containing amorphous rotigotine particles produced according to the invention 
lead to rotigotine permeation rates that are nearly identical to the therapeutically usable 
TTSs produced in the solvent method according to WO 99/49852 (Figs. 3 and 4). Even 
after five months storage at room temperature, the release behavior of the TTS 
according to the invention remained unchanged (Fig. 4). 

This means that the adding of a solvent/ dispergent to achieve a pharmacologically 
relevant flow rate of rotigotine from polymer matrixes is not necessary according to the 
invention. 

Rather, therapeutically relevant flow rates can be achieved surprisingly with a very 
simply structured matrix, if the rotigotine not dissolved in the matrix polymer can be 
"conserved" finely distributed in amorphous particles in the matrix. 

If .this is successful, in that for example, by heating the matrix supersaturated with 
rotigotine the crystalline active substance form is converted into the amorphous form, 
which is then present in the matrix dispersed in fine distribution, it will not be necessary 
to add solvents, crystallization inhibitors and/or dispergents, e.g. in the form of polar 
inner-phase polymers. 

Since the supersaturated, preferably silicon-based matrixes do not contain any 
potentially peroxide-containing hydrophilic polymers such as PVP, the adding of 
additives to remove peroxide ("peroxide catchers") can also be dispensed with. 
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Furthermore, the matrix also contains no anorganic silicates or skin penetration 
enhancers. 

Even after 12 months storage, the TTS according to the invention show no signs of 
rotigotine recrystallization or any change in particle size. In addition, in vitro release 
experiments with the TTS according to the invention showed an unchanged release 
profile comparable with the collidone-containing TTS produced according to example 
2a. Contrary to this, a crystalline, rotigotine-containing TTS produced according to 
example of execution 3, for which the step of heating above the melting point of 
rotigotine was dispensed with, provided a clearly lower active substance release. 

Lastly, the use of softeners - typical in hot melting methods - to reduce the dynamic 
viscosity of matrix polymers can also be dispensed with, since the polymer is processed 
in the solvent method. 

An object of the invention is thus a matrix for transdermal administering of rotigotine 
[(-)-5,6,7,8-tetrahydro-6-[propyl[2-(2-thienyl)ethyl] amino]-1-naphtol], containing a matrix 
polymer supersaturated with rotigotine base, characterized in that the portion of the 
rotigotine : not dissolved in the matrix polymer is dispersed in the matrix polymer as 
amorphous particles with a maximum mean diameter of 30 jum and the matrix is free of 
solvents, crystallization inhibitors and dispergents. 

A further object, of the invention is a matrix containing rotigotine [(-)-5,6,7,8-tetrahydro-6- 
[propyl[2-(2-thienyl)ethyl]amino]-1 -naphtol] and consisting of 

(a) matrix polymer, 

(b) rotigotine base in a concentration above the solubility limit of the matrix polymer, 
wherein the portion of the rotigotine not dissolved in the matrix polymer is 
dispersed in the matrix polymer as amorphous particles with a maximum mean 
diameter of 30 \xm and 

(c) optionally one or more antioxidants. 
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The matrix according to the invention generally contains at least 60 weight percent, 
preferably 70-95 weight percent, and particularly preferably 80-91 weight percent matrix 
polymer, each relative to the matrix weight. 

In a preferred form of execution of the invention, the matrix polymer is a silicon, 
preferably an amino-resistant silicon or a silicon mixture. 

A further object of the invention is thus a matrix containing rotigotine [(-)-5,6,7,8- 
tetrahydro-6-[propyl[2-(2-thienyl)ethyl] amino]-1-naphtol] and consisting of 

(a) amino-resistant silicon, 

(b) rotigotine base in a concentration above the solubility limit of the silicon, wherein 
the portion of the rotigotine not dissolved in the silicon is dispersed in the silicon 
as amorphous particles with a maximum mean diameter of 30 |nm and 

(c) optionally one or more antioxidants. 

In this patent application the term "matrix" is understood to mean a pharmaceutical 
formula that comprises at least one matrix polymer and that can form a disperse - 
system. 

In this patent application the term "rotigotine base" is understood to mean that less than 
5 weight percent, preferably less than 2 weight percent, and particularly preferably less 
than 1 weight percent of the rotigotine is present in salt form. 

In this patent application the term "particles" is understood to mean microscopically 
visible rotigotine accumulations, e.g. in drop form, in the matrix. 

The term "mean diameter" is understood to the mean the average value of all diameters 
(in the dimensions x, y, z, respectively) of the rotigotine particles present in a given 
matrix. This can be determined by examining the rotigotine-containing matrix with a 
microscope and analyzing the image with the Nikon LuciaDi software. 
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In this patent application the expression "matrix supersaturated with rotigotine" is 
understood to mean that at least a portion of the rotigotine is not in the form dissolved in 
the polymer but rather dispersed as particles in the matrix. 

The term "matrix polymer" is understood to mean the polymers common for a 
pharmaceutical expert for producing transdermal forms of medicine. Examples of this 
are silicons, ethylvinyl acetates (EVA), styrol block copolymers (SXS), acrylates and 
methacrylates, polyurethanes, vinyl acetates and gums, in particular polyolefines and 
polyterpenes, e.g. polyisobutylenes, polybutadienes, neoprenes or polyisoprenes as 
well as suitable mixtures of these matrix polymers. 

In this patent application the expression "silicon-based matrix" is understood to mean a 
matrix that contains at least 60 weight percent, preferably 70-95 weight percent, and 
particularly preferably 80-91 weight percent silicon, relative to the matrix weight. 

In a preferred form of execution of the invention, matrix polymers are used in which 
rotigotine has a solubility of less than 5 weight percent, preferably less than 3 weight 
percent and particularly preferably less than 1 weight percent. 

The matrix supersaturated with rotigotine can be used for processing in various galenic 
forms of medicine. In this connection, the rotigotine-containing matrix can be designed 
as an adhesive (self-adhesive) or non-adhesive matrix. 

The amorphous rotigotine particles are present preferably dispersed in a self-adhesive 
matrix, particularly preferably in a self-adhesive silicon contact adhesive matrix. 

Preferred silicon contact adhesives to use in the self-adhesive silicon contact adhesive 
matrix are amino-resistant, pressure-sensitive polyorganosiloxane adhesives. 

Silicon contact adhesives are in most cases polydimethyl siloxanes, but in principle 
instead of methyl groups other organic residues, such as ethyl or phenyl groups, can 
also be present. Amino-resistant silicon contact adhesive are generally distinguished in 
that they contain no or only few free silanol functions, because the Si-OH groups were 
alkalized. Such adhesives are described in the patent EP 180 377. 
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Particularly preferable adhesives are condensates or mixtures of silicon resins and 
polyorganosiloxanes, as described in US RE 35 474, for example. 

Suitable polyorganosiloxane adhesives are commercially available from Dow Corning 
as so-called BIO-PSA contact adhesives. Particularly suitable are contact adhesives 
that are marketed by Dow Corning under the designation Bio-PSA 7-4201 and Bio-PSA 
7-4301 , as well as suitable mixtures of these adhesives. These mixtures of silicon 
adhesives with strong and medium tack, in particular mixtures in Bio-PSA 7-4201 to 
Bio-PSA 7-4301 proportions of 40:60 to 60:40, are distinguished by a particularly 
favorable adhesion/ cohesion balance. 

The active substance concentration of the matrix according to the invention is not 
subject to the method-related limitations like the matrices produced in the solvent 
method according to the state of the art. 

Since in the method according to the state of the art the crystalline rotigotine base is 
preliminarily dissolved in ethanol, the active substance charge is limited by the solubility 
of the rotigotine in the solvent used. A matrix charge with more than roughly 15 weight 
percent rotigotine is thus difficult in the known solvent method. This limitation is 
eliminated with the matrix produced according to the invention, because a preliminary 
dissolving of the rotigotine base in ethanol is not necessary. 

.. For this reason, the incorporation of rotigotine base in concentrations above 15 weight 
percent is also possible. This is particularly helpful, for example, when a more lengthy 
rotigotine release from the matrix is desired, e.g. over 5, 6 or 7 days. 

In principle, the active substance concentration in the matrix can be between 1 and 
roughly 40 weight percent relative to the total weight of the matrix, wherein rotigotine 
concentrations between 5 and 30 weight percent and particularly between 7 and 25 
weight percent are preferred. 

For a release of rotigotine from the matrix lasting 7 days, a rotigotine concentration in 
the matrix of at least 15 weight percent, and particularly of at least 20 weight percent, is 
preferred. 
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Antioxidants are added, preferably in a total concentration of up to 2 weight percent, 
preferably 0.05 - 0.5 weight percent (relative to the matrix weight). Preferred examples 
are alpha-tocopherol, ascorbyl palmitate and mixtures thereof. 

In a preferred example of execution of the invention, the matrix according to the 
invention consists of 

(a) 60-95 weight percent of a matrix polymer, preferably a silicon or silicon mixture, 

(b) 1 -40 weight percent, preferably 5-30 weight percent, and particularly preferably 
7-20 weight percent amorphous rotigotine base dispersed in the matrix polymer, 
wherein the portion of the rotigotine not dissolved in the silicon is dispersed in the 
silicon as amorphous particles with a maximum mean diameter of 30 [im and 

(c) 0-2 weight percent, preferably 0.05- 0.5 weight percent antioxidant. 

The size distribution of the rotigotine particles in the preferably silicon-based matrix 
supersaturated with rotigotine should be as uniform as possible, wherein the mean 
diameter should preferably be below 25 jxm, and particularly preferably below 20 jxm. 

In a preferred form of execution, the matrix according to the invention is a component of 
a system, in particular a planiform system for transdermal administering of rotigotine, 
wherein the system can have further components such as, for example, a protective 
layer, a backing, further polymer layers and/or a membrane controlling the active 
substance delivery. 

In a particularly preferred form of execution of the invention, the system according to the 
invention is equipped as a so-called monolithic plaster, i.e., it consists of a backing (2) 
impermeable to the active substance, a self-adhesive, preferably silicon-based matrix 
(1) supersaturated with rotigotine and into which the free base of rotigotine is dispersed 
in amorphous form and which contains no solvent, and a layer (3) that can be removed 
before applying on the patient's skin, as illustrated in Fig. 5. 
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In other forms of execution of the invention, the rotigotine can also be present in a 
nonadhesive, supersaturated, preferably silicon-based matrix. The planiform system 
can then have an additional active substance-free adhesive layer or a so-called 
"overtape". 

An object of the invention is thus a planiform system for transdermal administering of 
rotigotine [(-)-5,6,7,8-tetrahydro-6-[propyl[2-(2-thienyl)ethyl]amino]-1-naphtol] J 
containing a rotigotine-containing matrix layer and a backing impermeable to the active 
substance, characterized in that the matrix layer consists of 

(a) matrix polymer, preferably an amino-resistant silicon or a silicon mixture, 

(b) rotigotine base in a concentration above the solubility limit of the matrix polymer, 
wherein the portion of the rotigotine not dissolved in the matrix polymer is 
dispersed in the matrix polymer as amorphous particles with a maximum mean 
diameter of 30 jim and 

(c) optionally one or more antioxidants. 

In a preferred form of execution of the invention, the planiform system is structured as a 
monolithic system and contains a self-adhesive rotigotine-containing matrix layer based 
on an amino-resistant silicon contact adhesive. 

The surface of the system can be between 5 and approx. 80 cm 2 large, is preferably 
between 10 and 60 cm 2 and particularly preferably between 20 and 40 cm 2 . 

The thickness of the matrix layer in the systems according to the invention is typically in 
the 40-300 jim range, wherein matrix thicknesses of 50-200 jam and particularly of 70- 
150 jim are preferred. This results in a preferred matrix weight of approx. 40-200 g/m 2 . 

Preferred rotigotine concentrations in the matrix layer of the system are between 5 and 
30 weight percent and particularly preferably between 7 and 25 weight percent, relative 
to the total weight of the matrix. If the system is intended for an application of more than 
5 days, as a rule concentrations, of the rotigotine of more than 15 weight percent, 
and preferably more than 20 weight percent, are preferred. Typical concentrations for 
7-day plasters are 20-30 weight percent. 

In this connection, the charge level of the matrix in the system according to the 
invention is basically between 0.1 and 9 mg rotigotine/ cm 2 matrix surface. The 
preferred charge level is in the 0.3 - 6 mg rotigotine/ cm 2 range. For systems for daily or 
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2-day administering, a rotigotine charge between 0.3 and 1.5 mg rotigotine/ cm 2 is 
preferred, and for 7-day systems one of 2.5 - 6.0 mg/ cm 2 . 



The following table shows active substance concentrations and matrix weight of the 
monolithic plaster used for the skin permeation experiments (Fig. 2, 3). 



Charge 
number 


Production 
condition 


Active substance 
concentration 


Matrix 
weight 
(9/m 2 ) 


Cumulative flow 
through human skin 
nm/cm 2 /72h 


Cumulative flow 
through mouse skin 
um/ cm 2 / 72h 


20204071 


Tempered 90 e C, 
75 min. 


8.87 weight 
percent 


129 


850 . 


1030 


20107012 


Solvent method 1 


9 weight percent 


110 


n.d. 


1080 


WE 11682 


Solvent method 1 


9 weight percent 


50 


900 


n.d. 



1 = comparison example corresponding to WO 99/49852; see example of execution 2a 
n.d. = not determined 

The size distribution of the rotigotine particles in the silicon-based matrix of the systems 
according to the invention should be as uniform as possible and on the average below 
30 |xm, wherein the mean diameter is preferably below 25 jxm, and particularly 
preferably below 20 jam. 

In addition, in a given matrix layer there should preferably be no particles whose 
diameter in the largest dimension (x, y, z) is greater than 90% of the thickness of the 
respective matrix layer. 

The backing onto which the matrix mass of the system according to the invention is 
spread should be inert for the contents of the matrix and impermeable to rotigotine. 
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Suitable materials are, for example, polyesters, polyamides, polyethylenes, 
polypropylene, polyurethanes, PVC or combinations of these materials. The foils can be 
siliconized and/or provided with an aluminum layer. The thickness typically varies 
between 10 and 100 and is preferably between 20 and 40 |im. 

The system also preferably contains a protective layer or foil that is removed 
immediately before using the system, i.e., before applying on the skin. This protective 
layer can, for example, be of polyester, polyethylene or polypropylene. This layer can 
additionally be coated with aluminum or fluoropolymers. The thickness of this protective 
layer is typically between 30 and 200 p,m. For improved removal of the protective layer 
immediately before use, the protective layer preferably consists of two separate foils the 
ends of which may overlap. Corresponding designs are known from conventional 
plasters. 

Rotigotine is a dopamine agonist. The matrices and systems according to the invention 
are thus particularly suitable for treating illnesses that are associated with a disturbed 
dopamine metabolism. 

An object of the invention is thus the use of a system according to the invention or a 
matrix according to the invention in a drug for treating Morbus Parkinson, Restless Leg 
or depression. 

The preferably silicon-based matrix supersaturated with rotigotine can be produced 
simply in that the rotigotine base in crystalline form is stirred into a solution of a 
corresponding matrix polymer, the solvent is removed by drying at 50 Q C and finally, the 
solvent-free matrix is heated ("tempered") to a temperature above the melting point of 
rotigotine, i.e., above approx. 74 9 C until the rotigotine crystals have melted. 
Subsequently, the matrix is cooled to room temperature, in such a way that the 
rotigotine is finally present in the form of amorphous particles or drops in the matrix 
according to the invention. The cooling step is preferably carried out "passively", i.e., the 
rotigotine-containing matrix is exposed to room temperature; an additional cooling is not 
necessary, as a rule. 
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An object of the invention is thus a method for producing a matrix for transdermal 
administering of rotigotine, characterized by the consecutive steps: 

(a) dissolving the matrix polymer, e.g. the silicon, in a solvent, e.g. in heptane, ethyl 
acetate and toluol, 

(b) adding rotigotine base in crystalline form in a quantity above the solubility limit of 
the polymer, 

(c) removing the solvent and heating the matrix mass produced to a temperature of 
at least 74 e C until the rotigotine in the matrix mass has melted, 

(d) cooling, preferably passively cooling the matrix mass. 

In this connection, in step (c) the removal of the solvent and the melting of the rotigotine 
can be achieved by continually raising the temperature, e.g. from 50 9 C to 90 9 C, in a 
dry lane. 

As an alternative, in step (c) the solvent can first be removed in a step (c1) at a 
temperature of 40 - 60 9 C and the solvent-free matrix can then be heated in a step (c2) 
to at least 74 Q C until the rotigotine has melted. 

Suitable process temperatures for the melting of rotigotine are, for example, 75-120 
Q C, preferably 80- 100 e C, and particularly preferably 90 e C. 

If a system according to the invention is to be produced that has, in addition to the 
rotigotine-containing matrix, a backing that is impermeable to the active substance, the 
rotigotine-containing polymer mass created during the above-described matrix 
production in step (b) is spread out on a suitable foil, e.g. a polyester foil, before 
removal of the solvent. 

An object of the invention is thus a method for producing a planiform system for 
transdermal administering of rotigotine, comprising a rotigotine-containing matrix, 
characterized by the consecutive steps: 
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(a) dissolving the matrix polymer, e.g. the silicon, in a solvent, 

(b) adding rotigotine base in crystalline form in a quantity above the solubility limit of 
the polymer, 

(c) spreading out the rotigotine-containing polymer mass on a suitable foil, 

(d) removing the solvent and heating the matrix mass produced to a temperature of 
at least 74 e C until the rotigotine in the matrix mass has melted, 

(e) cooling, preferably passively cooling the matrix mass. 

In this connection, removal of the solvent and the melting of the rotigotine according to 
step (d) can take place either by continually raising the temperature, e.g. from 50 -C to 
90 -C or, on the other hand, in stages in two separate steps (d1) and (d2), as already 
described further above. 

Before adding the crystalline rotigotine, the usually needle-shaped rotigotine crystals 
can be reduced to the desired size, e.g. 50 jjjti long, if necessary, by suitable 
pretreatment, e.g. by grinding or pounding and subsequent sifting. 
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Experimental section: 

1 . Production of a silicon-based system according to the invention 

1 .8 g crystalline rotigotine (free base) was ground and added as powder with a grain 
size below 40 jxm to a 74% (g/g) solution of silicon polymers in heptane (corresponds to 
9 g Bio-PSA 7-4201 and 9 g Bio-PSA 7-4301). The mixture was stirred with an 
Ultraturrax at 10,000 rpm for 1 minute to produce a homogenous dispersion. 
Subsequently the rotigotine-containing silicon mass was spread out on a Scotch Pak 
1 109 foil (6 mm/sec) and dried for 30 minutes at 50 e C. Finally, protective foil (MN 19) 
was applied. 

It was then dried for 75 minutes at 90 Q C. 

2. Comparison examples: production of the silicon-based matrix in the solvent method 
according to the state of the art with (example 2a) or without (example 2b) adding PVP 

1 .8 g crystalline rotigotine (free base) was ground and, dissolved in 4 g ethanol (96%) 
with or without 2.4 g collidone (PVP), was added into a 74% (g/g) solution of silicon 
polymers in heptane (corresponds to a mixture of 9 g Bio-PSA 7-4201 and 9 g Bio-PSA 
7-4301). The mixture was stirred with an Ultraturrax at 10,000 rpm for 1 minute to 
produce a homogenous dispersion. Subsequently the rotigotine-containing silicon mass 
was spread out on a Scotch Pak 1 1 09 foil (6 mm/sec) and dried for 30 minutes at 50 9 C. 
Finally, protective foil (MN 19) was applied. 

3. Production of a silicon-based matrix without preliminary dissolving and tempering 

1 .8 g crystalline rotigotine (free base) was ground and added as powder with a grain 
size below 40 jam to a 74% (g/g) solution of silicon polymers in heptane (corresponds to 
9 g Bio-PSA 7-4201 and 9 g Bio-PSA 7-4301). The mixture was stirred with an 
Ultraturrax at 1 0,000 rpm for 1 minute to produce a homogenous dispersion. 
Subsequently the rotigotine-containing silicon mass was spread out on a Scotch Pak 
1 109 foil (6 mm/sec) and dried for 30 minutes at 50 2 C. Finally, protective foil (MN 19) 
was applied. 



WO 2004/058247 1 7 PCT/EP2003/014902 

4. Example: Determining the active substance flow in the mouse skin model 

For the flow measurements through mouse skin, stomach, and back skin with a 
thickness of approx. 120 to 150 |im was used. A TTS with a punched out surface of 
2.55 cm 2 is fixed in a horizontal diffusion cell on the comeum side of the skin of the 
stomach and back of hairless mice. Immediately afterward, the acceptor chamber 
of the cell is filled free of air bubbles with phosphate powder solution (0.066 molar) 
pretempered at 32 9 C, pH 6,2 and the release medium is regulated by thermostat at 
32 + 0.5 9 C. At the sample removal times, the release medium is exchanged for fresh 
medium regulated by thermostat at 32 + 0.5 e C. The rotigotine release is determined by 
HPLC. 

5. Example: Determining the active substance flow in the human skin model 

The determination of the rotigotine flow through human skin was essentially carried out 
as described in H. Tanojo et al., J. Control Rel. 45 (1997) 41-47. 

For this, human skin with a thickness of 250 jim was obtained from the abdomen. A 
TTS with a surface of 2.545 cm 2 was applied on this same surface area of human skin, 
wherein the skin rests on a silicon membrane toward the acceptor 
side. The acceptor phase used was PBS (0.066 molar), pH 6,2 and a temperature of 
32 + 0.5 Q C. The experiments were conducted for 72 hours with a flow of 5 mL/h. At the 
sample removal times, the release medium is exchanged for fresh medium regulated by 
thermostat at 32 + 0.5 e C and the quantity of the rotigotine released is measured by 
HPLG. The flow rate Q(t) was determined relative to the surface of the measuring cell 
(0.552 cm 2 ). 



